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(54) CURTAIN COATING METHOD AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To suppress an air entrainment caused in high-speed coating and 
to perform coating under stabilized conditions by interrupting the air 
entrained by a substrate with an air interrupting material formed at the end of 
an air interrupter on the upstream side of a coater head and applying a falling 
curtain fibn on the continuously traveling substrate under specified 
conditions. 

CONSTITUTION: M~m'ii\ti&^ 

^substrate^S is fonned on^e upslream side of a coater head^I/and an-air --^ 
interrupting membCT9jncontact^^^ 
^^ the substrate 5 is set at'&eisn^ ~~7 

"distance (a) between a coatingJine_wherein,a.falling.curtain.filmA is 

^transferred-on the suB|fiite3 and a-contact line close to the coating line in the 
^art"^where the interrupting member 9 is brou^t into contactrwith the 
subsjrate3"is c film "flowing out 
of:aj ipr3iis:broug ht:intOTCOntiact:witfa:^^ ^ 
Nand applied on the substiSfeTSr ~ 7 



LEGAL STATUS 


1 of 2 


4/7/03 9:06 AIW 


Searching PAJ 


http://www1 .ipd).Jpo.go.jp/PA1/result/detail/main/wAAAa0883gDA408001 061 PI .htm 


[Date of request for examination] 1 1 .07.2000 

Pate of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

Pate of final disposal for application] 

[Patent number] 

Pate of registration] 

[Number of appeal against examiner's decision of rejection] 
pate of requesting appeal against examiner's decision of 
rejection] 

Pate of extinction of right] 

Copyright (C); 1 998.2000 Japan Patent OflSce 


2 of 2 


4/7/03 9:06 AM 


http-y/wvvw4JpdlJpo.goJpycgi-birWtran_...2522%2520BGCOLOR%3D%2522lightye 


'♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] In the curtain method of appHcation, were prepared in the air-blast-circuit-breaker edge of a coater head upstream. The 
cross direction of a base material (Cross machine direction) The air accompanied to this base material by the long air interception 
member is intercepted. The distance between line of contact near [ of the portions to which the application line and this air 
interception member which a curtain fall film transfers to a base material touch a base material / this ] the application line Under a 
3-80nun condition. The curtain method of application characterized by applying the curtain fall fihn which consists of application 
liquid which falls fi-om the lip of a coater head on this base material that carries out a continuation run. 

[Claim 2] The air blast circuit breaker which intercepts the air accompanied to the upstream of a coater head at a base material in 
a curtain coater is prepared, and it is the cross direction of a base material to this air-blast-circuit-breaker edge near the coater 
head. (Cross machine direction) Curtain coater characterized by attaching the air cover member which crosses and contacts a base 
material. 

[Claim 3] The curtain coater according to claim 2 whose air interception member is one sort chosen fi-om a flexible fihn, a steel 
blade, the hollow tube of an elastic body, an elastic body, a metal, or a rubber covered roll. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method and equipment which apply the application liquid according to each 
product to the base material (a base material is called hereafter.) it runs continuously in manufacture of pigment coated paper, a 
thermographic recording paper, back-coated paper, a magnetic recording paper, ink-jet television paper, hot printing television 
paper, etc. 
[0002] 

description of the Prior Art] Conventionally, the curtain method of apphcation is the method of application generally appUed as 
the method of application of protective layers, such as a steel plate, building materials, and ftimiture, or a coloring layer. 

[0003] Recent years come and to apply a curtain application method to the field as which precise coverage control is required 
exceeding a scope which starts has come to be tried. That is, application is tried by the application of a photographic emulsion so 
that it may be indicated by JP,49-24133,B and the 49-35447 official report. 

[0004] Furthermore recent years come, and it changes to coaters to which a high-speed application is performed comparatively, 
such as an air knife coater and a blade coater, conventionally, and apphcation has come to be tried by the application of pigment 
coated paper performed comparatively at high speed so that it may be indicated by JP,63-239,B and may be indicated by an 
application and JP,4- 1 00988,A of back-coated paper, a 4-327296 official report, and the 4-361696 official report. 
[0005] When applying to an application at high speed in comparison by the curtain coater, it becomes a problem that the 
application failure which substitution from a gas-perticle interface to the solid-liquid interface of base-material-application Uquid 
of the increase of the air content accompanied to a base-material front face or speed and base-material-air is not performed 
partially, but is called air company phenomenon with elevation of application speed comes to be seen. This application failure is 
inhibited and the equipment which intercepts the air accompanied to a base material in order to perform an application at high 
speed without apphcation failure is devised. That is, it is possible to inhibit air company and to realize a high-speed application by 
using the equipment which decompresses near the application line which a curtain fall film transfers to a base material so that it 
may be indicated by JP,48-398023 and JP,5-63229,B. 

[0006] However, when application speed applies a method which starts to high-speed 300m application which becomes also 

above by /, another problem arises. That is, if application speed increases, the amount of the air accompanied to a base material or 
speed must also raise the degree of reduced pressure inside increase and a decompression device according to it. Thereby, it a 
static pressure diflference arises and this static pressure difference excels the tension of a base material, a base material vibrates, 
or a decompression-device side is contacted, and the normal application becomes impossible in the field under atmospheric 
pressure opposite to the interior of a decompression device, the field which the application side of a base material makes, and the 
application side of a base material. Moreover, if the degree of reduced pressure inside a decompression device is made high, the 
flow of air arises in the direction opposite to the travelling direction of a base material, a curtain film is made to rock, or an 
application line part is made unstable, and a normal application cannot be performed. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the method of application which generating 
of the air company generated with an old method or old equipment at the time of the high-speed application which cannot be 
inhibited is prevented, and can perform application operation in the state it having been stabilized, and its equipment in a curtain 
application. 
[0008] 

[Means for Solving the Problem] The:curtain:metbo'd:of ^pliMtiMIoftKisTinventiMlv^^ 

edge-of a coateHiead'upstr machine direction) The air accompanied to this base 

.material-by-the-long air-interception-member~is intercepted: -The distance between line of contact near [^of the portions to which 
th^^plicSioh linlJifid^^ a curtain fall film transfers to.a.base.material touch a base material / 

this ] Jie appHcationlin^Under^^ 

application Hquid which-falls "from the lip of a coater-head on this-basematerial-&^ 

[0009] Moreover, the curtain coater of this invention prepares the air blast circuit breaker which intercepts the air accompanied to 
a base material in the upstream of a coater head, and is the cross direction of a base material to this air-blast-circuit-breaker edge 
near the coater head. (Cross machine direction) It is characterized by attaching the air interception member which crosses and 
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-contacts a base material. 

[0010] As for this air interception member, it is desirable that it is one sort chosen from a flexible fihn, a steel blade, the hollow 
tube of an elastic body, an elastic body, a metal, or a rubber covered roll. 

[001 1] the air accompanied to a base material since it has the air interception member which crosses the air blast circuit breaker 
installed by attaching to an application head in this invention crosswise [ of a base material ], and contacts a base material - the 
front face of a base material - it is intercepted except for a near portion It is not dependent on application speed and this 

effect maintains the same effect also in a high-speed application field. 

[0012] The high-speed application of the curtain method of application of this invention is attained by specification-izing distance 
with line of contact near [ of the portions to which the application line which a curtain fall film transfers to a base material, and an 
air interception member touch a base material / this ] the application line. 

[0013] that is, this application line and this air interception ~ if distance with line of contact of a member is long, a base material 
will newly accompany air and air company will occur as a result this application line and this air interception - if distance with 
line of contact of a member is short, the application which the application line lapped with the air interception member, could do 
the non-applied section, and was stabilized by unsteady rocking of a curtain fall fikn cannot be performed 
[0014] As a result of this invention persons' repeating examination wholeheartedly about distance with line of contact near [ of the 
portions to which the application line which a curtain fall film transfers to a base material, and an air interception member touch a 
base material / this ] the application line, it became clear that it can apply where generating of air company was inhibited and this 
distance is stabilized by being the range of 3 -80mm. 

[0015] Hereafter, based on an accompanying drawing, the embodiment of this invention is explained in detail. Drawing 1 and 
drawing 2 are the schematic diagrams of a coater having shown the embodiment of this invention. From a storage tank 1 1 , the 

application liquid prepared beforehand is sent to a coater head 1 with the liquid supply pump 12. 

[00 1 6] Jhe^interior-of-a-coater head' rconsists of a manifold 6 an^^ highly precise finishing is gi ven^ The 

^supplied^'plicatioh liquid is filled by the manifold 6, in the narrow gap through wMch-it passes whelTfijrther^ent to a slit 2, the i 
^influence of the dynamic pressure by liquid sending of a pump 1 2 is mitigated, the pressure distibution in cross direction are 

equalized^^mici it flows out from a lip 3, and fonns the perpendicula r curt a in fall film-4— ^ ^^^-^^ .^ _ — ^ 

[00170-The-perpe^dicular ctirtam fall film 4 with whichlhe profile became-unifonn crosswisexontacte 5 which 

,;7t3is:canyin^ut^^ arid is applied to a base material 5. The application liquid which flows down exceeding thej 

^j^idth-^-^^^^ 10, and after being returned to the applic^flSff lipid storage 

""^^ptank^Ll; it is applied again. Moreovei\jppjication.liquid js collected-by 
lapplication is interrupted:"' 

[001 8] The air blast circuit breaker 8 is formed in the upstream of the application line of the base material 5 and the 
perpendicular curtain fall film 4 which are carrying out the continuation run exceeding the width of face of a base material 5 in 
order to cover the airstream accompanied to a base material 5. the bottom style side edge section of an air blast circuit breaker 8 
— air interception — there is a member 9 and the air which contacts a base material 5 and is accompanied to a base material 5 is 
intercepted Ivloreover, in an air blast circuit breaker 8, if the space which it shields by the base material 5 is decompressed, it will 
become possible to intercept more completely the air accompanied to base-material 5 front face. Li addition, in drawing 1 and 
drawing 4 , the distance a with line of contact near [ of the portions to which the application line which a curtain fall film transfers 

to a base material, and an air interception member touch a base material / this ] the appl|cation^hne_is,shown._ 

[0019] air interception - in the cross directionjof a^b^ma the configuration of a member 9 has the desirable configuration^ 
which-contacts a base materill 3"tiM(mffl drawing's , and. ~ J 

.^ drawing-6- orie especially-important with the comp'os^^ 

::9 .the^ilm of flexibility^ interception - it uses as a member 9 the case of this configuration - especially - the 

damage of a base material 5 — taking into consideration — air interception — when it is not necessary using the flexible film to 
take into consideration to the damage of a base material 5 as a member 9, even if it uses a steel blade etc., it does not interfere 
moreover, jhgjube which m.ade_l^^ — d 
interception -- iFuseFas^iiTiem 
completely elaLstic-bodiesrSuch-a^^ 

and has the same effect as ttie (X)mpositiofrsli6wn in dm 4 drawing 6 -- a'roU -- air interception-=^it-Uses as.a niember-9, and J 
^i^sTrotatihg-a roil-in the same dfrection g the^^ 
<yi^ material 5,-and-interception of p^ect]compan^ I? 
[0020] air interception — as the quahty of the material used for a member 9, when the danger of entering [ base material / 5 ] a 
blemish or cutting is taken into consideration, the elastic and flexible matter is desirable Specifically, it is desirable that they are 
polymer and these copolymers, such as synthetic rubber, natural rubber, silicone rubber, nylon, polyethylene, polypropylene, a 
polyethylene terephthalate, polyurethane, anda polyvinyl chloride^moreQver,_air interception^ as a'member'9rw hegiising'a roll; 
^that witlrwffich.matter_wluc£is7applied.c of a metal roll can be used I 7 

[0021] In this invention, the thing of various liquid composition is contained by the product use with application liquid. For 
example, the application liquid which made the principal component the pigment [ as / in a print sheet and ink-jet television paper 
], Application liquid [ as / in the application liquid containing a color component / as / in the application liquid containing the 
magnetic substance / as / in a magnetic film etc. ], the color layer of a thermal paper, and the coloring layer of back-coated paper 
], other photographic emulsions, etc. ] etc. is mentioned, and those application liquid is constituted including water solubility or 
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' an organic binder. ^ ^ 

[0022] As a base^mStOTallised^.tWs^i^^ 

coated papei\ a synthetic paper, resin coated paper, plastic film, etc. are included. Moreover, in the case of resin coated paper and 
plastic film, it can also apply beforehand by using water-soluble polymer, such as gelatin, as an under-coating layer because of 
wettability improvement. 
[0023] 

[Function] Are the coater which the curtain coater of this invention prepares an air blast circuit breaker in the upstream of a coater 
head, and comes to attach an air interception member to the edge, and the curtain method of application using this By specifying 
in the range of 3 -80mm, distance with line of contact near [ of the portions to which the application line and this air interception 
member which a curtain fall fihn transfers to a base material touch a base material / this ] the application line The air 
accompanied to a base material is intercepted, air company is inhibited also in a high-speed appHcation speed field, and 
application operation can be performed in the state where it was stabilized. 
[0024] 

[Example] Next, although an example explains this invention to a detail fiorther, this invention is not limited to this. In addition, 
each the section and % which are shown below are weight criteria, and the section made the total amount of a pigment the 1 00 
sections. 

[0025] To the paper of fme quality of the basis weight (bone dry) of example 160 g/m2, by the blade coater, the solid-content 
concentration of the following combination adjusted the under coat application liquid which is 61%, applied by application speed 
800 m/min, and produced under coat stencil paper so that the coverage of a bone dry might serve as 8 g/m2. 
[0026] 

<Under coat liquid combination> marketing whiting (kaavie barrel 90) The 2nd class kaolin of 70 section marketing (KAOBU 
light) 30 section marketing phosphorylation starch 9 section marketing styrene butadiene latex 8 section marketing 
polyacrylic-acid system dispersant 0.1 section sodium hydroxide The 0. 1 sections [0027] the under coat stencil paper which 
adjusted the finishing application liquid whose solid-content concentration is 52% by the following combination, and was 
obtained before — as a side elevation — as drawing 1 and a perspective diagram — drawing 2 and air interception — a member — 
by the curtain coater which drawing 5 shows as a side elevation to which the neighborhood was expanded, finishing application 
liquid was applied by application speed 700 m/min so that the coverage of a bone dry might serve as 1 4 g/m2 The distance a with 
line of contact near [ of the portions to which the apphcation line which the curtain fall fihn at the time of an application transfers 
to a base material, and an air interception member touch a base material / this ] the application line was adjusted to 30mm. The 
application situation was stable and the non-applied section (a crater is called hereafter.) of the shape of a crater resulting fi^om air 
company was not observed at all in the obtained coated paper. 
[0028] 

A <fmishing liquid combination> marketing satin white 5 section marketing whiting (kaavie barrel 90) 8 section marketing cube 
type precipitated calcium carbonate (brilliant 15) The 1st class kaolin of 12 section marketing (ultra white 90) The 2nd class clay 
of 45 section marketing (hide lath pass) 30 section marketing polyacrylic-acid system dispersant 0. 1 section marketing 
phosphorylation starch 2 section marketing styrene butadiene latex The 14 sections [0029] It was the same method as an example 
1 except having adjusted the distance a with line of contact near [ of the portions to which the application line which the curtain 
fall film at the time of example 2 application transfers to a base material, and an air interception member touch a base material / 
this ] the application line to 5mm, and when applied, the apphcation situation was stable and the crater resulting fi-om air 
company was not observed at all in the obtained coated paper. 

[0030] It was the same method as an example 1 except having adjusted the distance a with line of contact near [ of the portions to 
which the application line which the curtain fall film at the time of example 3 application transfers to a base material, and an air 
interception member touch a base material / this ] the application line to 72mm, and when applied, the application situation was 
stable and the crater resulting fi-om air company was not observed at all in the obtained coated paper. 

[003 1 ] It was the same method as an example 1 except having carried out 1 20mm (water column) reduced pressure of the interior 
of example 4 air blast circuit breaker, and when applied, the application situation was stable and the crater resulting fi-om air 
company was not observed at all in the obtained coated paper. Moreover, also in the curtain fihn, rocking was not observed but 
the application situation was extremely stable. 

[0032] Except having adjusted the distance a with line of contact near [ of the portions to which the application line which the 
curtain fall fihn at the time of example of comparison 1 application transfers to a base material, and an air interception member 
touch a base material / this ] the application line to 2nim When applied by the same method as an example 1 , the distance of an 
application line and the contact section was too near, and the obstacle in which the application line of a curtain contacts the 
contact section and forms the non-applied section occurred by unsteady rocking of a curtain. The dryer and the roll were polluted 
with application liquid by generating of this obstacle, and the application situation was not stabilized. 

[0033] It was the same method as an example 1 except having adjusted the distance a witii line of contact near [ of the portions to 
which the apphcation line which the curtain fall fihn at the time of example of comparison 2 appHcation transfers to a base 
material, and an air interception member touch a base material / this ] the application line to 87mm, and when applied, although 
the application situation was stable, the crater resulting fi'om air company was observed in the obtained coated paper. 
[0034] It was the same method as an example 1 except having removed the air interception member of example of comparison 3 
air blast circuit breaker, and when applied, by air company, the application situation could not perform an application to a base 
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material unstably and normally, but gave up the application. 

[0035] It was the same method as an example 1 except having not used example of comparison 4 air blast circuit breaker, and 
when applied, by air company, the application situation could not perform an application to a base material unstably and normally, 
but gave up the application. 

[0036] As shown in the example and the example of comparison, the curtain coater which attached the air interception member to 
the air blast circuit breaker is used. Make into the range of 3 -80mm distance with line of contact near [ of the portions to which 
the application line and this air interception member which a curtain fall fihn transfers to a base material touch a base material / 
this ] tfie appUcation line, and by carrying out a curtain application Also in the high-speed application speed field which also 
reaches a part for 700m/, air company was inhibited and it became clear that application operation can be performed in the state 
where it was stabilized. 
[0037] 

[Effect of the Invention] According to this invention, generating of air company is inhibited in a high-speed application field, and 
application operation can be performed in the state where it was stabilized. The curtain method of appUcation and its equipment 
were offered. 
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